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BI-PLANNER SWIRL COMBUSTOR 

BACKGROLiND OF THE INVENTION 

The prior art combustion chambers in use have a 
series of center bodies and annular rincs’within the 
chamber for purposes of flame stabiliza..ion. In such 
prior art combustion chambers the chambers usually 
consist of a straight wall cylindrical apparatus. The 
cylindrical combustion chambers have been modified 
by introduction of swirling air into the chamber and 
removal of one center body and repositioning of the 
second center body so as to increase circulation of the 
air. 

Therefore in the interest of increased efficiency in- 
cluding but not limited to reduction in use of fuel per 
unit of heat. in fuel consumption per hour, other effi- 
ciency considerations are possible and have been dem- 
onstrated by experimentation with swirling air. 

Applicants also experimented with various methods 
and means of producing swirling air within the principle 
combustion chamber for the purpose of reducing side 
IvaIl temperatures. When side wall temperatures of the 
combustor are reduced a variety of different materials 
can be used in the construction of the combustor which 
reduce the cost of the combustor. Therefore a number 
of different designs have been propogd by applicants 
for the increased efficiency and opera&m of a combus- 
tor that g.i\fes overall reduction in fuel consumption, 
reduces soot accumulation and is capable of reducing 
the cost of the combustor. 

SUMMARY OF THE INVENTION 

The invention comprises a combustion method and 
apparatus which is generally characterized by a lower 
circular cylindrical section with airflow controllers. 
The louver cylindrical section is contiguous with an 
upper section with airflow controllers. The cylindrical 
section sits upon and is in direct contact with a bottom 
plate. wherein the bottom plate is equipped with a 
swirler means and fuel nozzle. 

The entire combustor is surrounded by an air jacket. 
The function of the air jacket is to direct an air supply 
to the combustor and is usually equipped with a supply 
fan on the bottom cover or side. 

In one preferred embodiment of the invention the 
swjirler introduces inner air at or near the base of the 
lower cylindrical section. This air is formed into a tor- 
nado or generaily horizontal plane swirl. Inlet air di- 
rected into the upper conical section of the combustor is 
forced downward along the interior walls of the com- 
bustor and forms a doughnut swirl or swirling of inlet 
air in a generallv \,ertical plane. Appiicants summarize 
the invention as a combination effect of this swirling 
Inlet air mixing u.ith gases of combustion which greatiy 
increases efficiency and results in an overall reduction 
in fuel consumption. In addition the combination of a 
horizontai swirl being mixed with and in direct contact 
with a vertical swirl has the effect of greatiy reducing 
~OOI accumu!ation within the combustor. 

A prima:! object of this invention IS IO reduce iuel 
~~~n~i.iillpii~~li u hilr in<iea\ing, overall efficirnc:.,. 

II I\ a itir:hcr objecr of this in\,ention to louer the 
outer \,a11 :emperarure oi the comhustor chamber sc 
that less esrcnsi\ e alo1.s may be used for the body of rite . 
comhu\tor 
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It is a further object of this invention IO reduce WOI 

accumulation. 
It is another object of this invention to provide a 

relatively clean design that uses no center bodies or 
annular ring. 

It is a still further object of the present invention to 
provide means IO su,irl air in a horizonral plane as well 
as to swirl air in a vertical plane and to obtain a com- 
bined effect when the two s\r*irling air masses collide 
and intermix. 

How the foregoing and other more specific objects of 
the invention are achieved will appear in the detailed 
description of an embodiment of the invention set forth 
herein and after in reference to the drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a verticle side elevation. part of the end 
section of a combustion chamber incorporating the 
features of the invention: 

FIG. 2 is a cross sectional view of the combustor and 
the combustion chamber indicating the division of air 
flow that accomplishes the unique results of the inven- 
tion. 

FIG. 3 is a side elevation \iew of the combustion 
chamber of the invention indicating hole size and air 
flow distribution and is considered a working engineer- 
ing drawing. 

FIG. 4 is a bottom view of the swirler used at the base 
of the cylindrical section. 

FIG. 5 is a side elevation of the swirler mechanism 
with a fuel nozzle with annular openings in the side- 
walls. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Although the invention is applicable to various fuel 
burnine apparatus it will be discussed for purpose of 
ilIustra;ion in connection with a combustion chamber 
used in a steam generator or a hot water boiler. 

FIG. 1 illustrates a combustion chamber comprising a 
lower cylindrical section 10 in direct contact and con- 
tiguous with an upper truncated conical section 11. In 
that air is admitted to the base of cylindrical section 10 
through a swirler mechanism 12. it is by means of the 
swirler mechanism, to be described in more detail here- 
inafter that a tornado or generally horizontal tornado 
swirl is produced. The tornado swirl generally is con- 
sidered IO be air that is swirling or turning in a horizon- 
tal plane. 

The combustion chamber is surrounded by an air 
jacket 13 and air is admitted to the base of the air jacket 
13 by a duct or inlet air constriction means 14. 

In one preferred embodiment by means of holes or 
other openings in the truncated conical section 11. air is 
forced downward along the interior walls of the com- 
bustion chamber. V+?hen inlet air is forced dou,nward 
along the interior walls of combustton chamber a 
doughnut swirl. best iiiustrated in FIG. 1 is set up and 
formed along the interior uall. This doughnut swirl 
intersects and intermixes tvirh the tornado suirl also 
shown in FIG. 1 thereby yieldmg the synergistic resuits 
of this invention that git’es greater efficiency. reduced 
fuel consumption and other ad\,antage\ as dr\cribed 
ahoie 
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clgned IO dl<trlhute WC;. of the Inner air rhrough the 
1x1~ plate and the remainin, p Xci of the air is disrrih- 
utcd along Ihe falls of the combusrlon chamber. In 

/?FIG. 2 the slde\valls of the cylindrical portion at the 
XM of the combustion ~hamhcr 10 ha\.e three openings 5 
with inner flumes or haffirs 15 that direct air in an up- 
\+*ard direction in 4ection 10. In the preferred embodi- 
mcnt sh~\rn tn FIG. 1 15% of the air 1s dIrected 
through three openings 150. 15h and 15~ tn the cylindri- 
cal base of the combustion chamber. In addition 50% of IO 
rhe inner air is directed around fuel nozzle 16 and i:, 
directed in an upper direction by the shape swirler 
mechanism 17. Conical section 11 is fitted with three 
openings 1 lo. lib and llr and as illustrated in this draw,- 
ing a total of 355 inlet air is directed in a downward 15 
direction so as IO create the doughnut shape swirl along 
the interior walls of the combustion chamber. 

In one preferred embodiment of rhe invention a small 
baffle or other air directing means is utilized in connec- 
tion with the openings 110. llb and llc so as to direct 20 
the air in a do\vn\vard direction. 

In FIG. 3. a side elevation detailed drawing shows 
inlet air being admitted to the upper conical section 11 
through opetyings 180. 186 and 18~. Each of these open- 
rngs is fitted on the interior wall with a baffle or other 25 
air directing means 110. llb and llc so as to force the 
!n!et air dowmvard rhereby helping and assisting IO 
create a doughnut swirl. A suitable number of openings 
and air directing means for each opening may be pro- 
lided on the interior wail of the conical section 11. By 30 
the same token a series of openings 15 are provided in 
the lower cylindrical Lcall upithin the baffles 15~7, 156 
and 15~. The inler baffles 15a. 156 and 15~ are used to 
direct inlet air in an upper direction again to help and 

fl “. 
nkr in creating a doughnut swirl along the interior ?5 
.~~lls of the combustion chamber. 

FIG. 3 also illustrates the fuel nozzle 16 around 
\+.hich an annular opening 19 allows inlet air to flow 
through and around the slvirler mechanism 17 so as to 
create a tornado swirl having a low pressure in its ten- JO 
ter and thereby forces air IO the exterior walls of cylin- 
drical chamber 10 thereby creating a tornado swirl in 
the base combustion chamber. 

It shouid be understood that any swirler or mecha- 
nism that allo\vs a low pressure in the center portion of 45 
ihe chamber and a higher pressure by directin.g. air 
through the Interior \&,a11 of cylinder 10 can be utlllzed 
snd substituted for the swirler mechanism 17 illustrated 
in FIG. 3. 

FIG. 4 is a detailed drawing with a bottom view of 50 
the su,trier illustrated in the other figures. This swirler 
17 has a side \vall 20 and annular opening 19 IO allow 
Inlet atr in some specific portion to enter around the fuel 
nozzle 16. Annular area 19 is fed by a number of air 
1 ane> or other air conduit means 21. It is by rhe interac- 15 
:ion of the prcksurize d inlet air ihrough means such as 
guide x an,05 2.1 that :hc inlet air is g,iven a a\vir!ing mn- 
tlon. Thr >\,irllrlg rnc)ric)n in FIG. 1 IS in a counterclock- 
\~!‘re direction 2nd ~111 simulate and form a counter- 
C]~C!,WIW lornadr effec: in the base of :he cylindrical h@ 
waii combustion chamber 10. 

\I;!n! nh\ KU modifications and embodiments of thz 
.pcclfic In\ cnti,)n other Ihill: thi,se set forth abo\,e. will 

4 
readily come 10 mind in one‘ Allied In the art ha\,mg the 
benefit of the teachings presented in the foregoing de- 
scription and the accompan! Ing drau Ings of the \ubjecr 
in\,entinn and hence II I\ 10 be understood that such 
modifications are included B,ithin the scope oi the ap- 
pended claims. 

A’hal is claimed as ne\+’ and desired to be securrd b! 
Letters Patent of the Cnired States :s: 

1. A combustion chamber comprising a louver cylin- 
drical section havine an end u,all including means to 
pro\,ide a tornado swirl of air axially of :he cylindrical 
section. and a contiguous upper frusto conical section 
wherein the frusto conical section is fitted uith air inlet 
means spaced about the periphery of the frusto conical 
sectidn IO direct air along the inner \\.a!! of the frusto 
conical section and toward the iou,er cylindrical sec- 
tion, and the said cylindrical section hzs air in!et means 
spaced about its periphery for direcung air along the 
inner wall of the cylindrtcal section and to\vard the 
conical section. and where the larger end of the frusto- 
conical section is connected to the cylindrical section 
and where the conical section is open at the smaller end 
and where a fuel nozzle means is located in the cylindri- 
cal section and centrally of the means to provide a for- 
nado swirl of air. 

2. The combustion chamber of claim 1 wherein one 
air directing means is provided for each inlet air means 
in the cylindrical section of the combustion chamber. 

3. The cdmbustion chamber of claim 1 wherein the 
movement of downward flowing air mix with upward 
flowing inlet air introduced around the periphery of the 
cylindrical section of the combustion chamber to form a 
doughnut shaped swirling air mass. 

4. The combustion chamber of claim 3 xvherein the 
doughnut swirl created by the up\vard and dou,nward 
flowing air masses is mo\,ing essenrially in a vertical 
plane. 

5. The combustion chamber of claim 1 wherein an air 
jacket completely envelopes the entire combustion 
chamber. 

6. The method of operating a combustion chamber 
chamber with a fuel burner means and where :he com- 
bustion chamber has a lower cylindrical base section 
and an upper frusto conical section comprising the steps 
of: (a) introducing inlet air at the base of the chamber SO 
as to form a tornado sB,iriing effect and (b) introducing 
inlet air around the circumference of the base of the 
chamber in an upward direction along the inner wall of 
the chamber and (c) introducing and forcing inlet air 
downward along the inner u,all of the frusto-conical 
section so as to form a doughnut swirlmp effect. and (d) 
introducing fuel from the fuel burner means axially of 
the combustion chamber a: the base of the combustion 
chamber. 

7. .A combustion chamber as set forth in claim 1 
wherein said means for providing a tornado swirl Of air 
includes s\virler vanes. 

8. .4 combustton chamber as set forth In claim 7 
wherein said swirler \‘anes surround said fuel nozzle. 

9. A combustion chamber as set forth in claim 1 
krherein said means for directing air in said irusto-coni- 
cal and cylindrical secilon< Include haffk means. 
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